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\| A A ttt**^ 
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x 

[»*« l ] -^fi*Itc«*I«iJK$ixfcA*ft-§'4ria 

■y y TtiLttmm^&t . 

its** y rffiffl*^^sw*<7>^ir y r«:fflit^fs# 

_bfS*^ y 76«fi£*SB 

^b^<? ^^znx^mmm^t brttj^j u _bis 
t -t z> w * Ji i ib« <d mm^o 

^ + 51***1 2 isi^f-» e 

[«**« 4 ] y 

fcoT«B8ll-» Lra» Lr«B8(Hi-S:»5flHffliHti 

iE'&jsffiMfs*^-*-^^ ^a-a*** y 7 



(2) 4#»J5pl 1-103326 

&m*}-tz>*<{ $ ^^mmm^m^mt , 

feu 

- ho^ p ;y ^*?#5«j*£ Lfc£££i[#*£-r5I** 
^iiia«co^p^ 0 

*BI»ffi»fctJ3M3:i;i, ±isfi^f+«t Lfcir-fflHtf»tr 
« £ -T 5 ft 5 K« <z>«IB*o 

[«5Rii8i ^-^ y 7mm7E^m$. A^ft#^-< 

X3r — /< — y v^b, 

tcj: k> y r^^urte^ii^^ff v\ _hfs*-r y r 

V iifE^mbfc^d' ^ v Steffi n 
50 —xs<> K«*fit^b^>f ^ ^^ffitl^iS^/igttS: 



3 

•r 5tt*ig i ismompi^o 

[0 0 0 1 ] 

m\t -is XT -McfctfS "0 7c " SWff ^-tcj: V T 

[0 0 0 2] 

[^3£CQ&ftT] "Ore" ^Pff ^(C J: PT 
?2-4 4 9 4 rff-^-^ffi^J ^ 1#i¥8 

r, "o tu" ^mm^^mmmn^m^^^-x hft# 
fi0S&r^5 o "o * w #JxJ£\ ioo 

1, 0110, 1100, ^:li0011W»^Ilf 

2 N s - I 

CI™ ( Z I k X C os ((o 3 /2 



CQ= ( ^ Q k X c o s (o> a /2 
k = 0 

2N j - 1 

S [ - ( 22 l k Xsin (w./2> 

k = o 

2 N s 1 

5 Q - ( S Q k Xsin ( cu s / 2 ) 

k = 0 
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>^??3:3MS\ 9tt*R#«. 1 OI2g»*IJ»»J 
» (AGO 3MS\ 1 7f3-<^ h^jS^MSffcSo 
[0 0 0 3 ] IiU«>{C*lOfit3feC0^ — ^ hfg#«IB« 

■eji, n s [s^aou] <z> "o * " h 

^5feSS«5»f-*>S, Q P SKSW^nfc/* — * hfS-fl-S: 
Sff-^S. §{f I F{f -^(2, K^^^-fA-^ 1 Sril 

2(aoT, Sfs I FfS-g-^Sft^-^^V K«*ft# 
-fr^y >-^#i£3i3\ ADfMT'i 

y#/n/» h <z> 2f£f;t— i^>'^ p ^"*"So /■<— 

^ ^^Ik > H^^Qk (fib, k = 0, 1, 2, 
3) it5i, ffigaffi»ttj^«4 I^^TO^ (1) - 
(4) \z.£K), SfS^-J*^ K«*fS-i§-£ "07c"ffi 

con s [v->#^] <7>*lBaf@-S-3r3lt#>-5c *5£K:fc^ 

mm* [v-^ao ) , co s tt^tf^ft 

J<? J5j&3& (= 2 7e f s , {EL f s ; ^v#^J3IR»> , T 

[0 0 0 4] 
[«C1] 

X (kT/2) ) / N s ( 1 ) 



X (k T/2) ) X N s (2) 



X (kT/2) ) /Ns (3) 



X ( k T/ 2 ) ) / N s (4) 



[ 0 0 0 5 ] ±lfrfr5tl£*3I^T, cos ( o> s / 2 ) X Of, ±15 ( 1 ) — (4) C0tfJUS3gST?fc So 

(kT/2) = 1 , 0, -1, 0, ^fcs in (co [0 0 0 6 ] i2 3(C, *t*|5pffi±^*5tf 5 M 0 jc w S 

s /2) x (kT/2) -o, i, o, -l, •■•t s *>5 wfs#^— CT*^t*o *tt*tyrtt«r-fc5o 



(4) 
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(^Mt6o ^ti2 3 (a) {^ Cl<Z>l$<Z>f&-f§-<Z>0#RB 

■^K^i^tua^ (i (t) ) , ^o^^tt^^ 
(q (t) ) x~hz>« ^t^mmr^vfz±mm^ 2m 

7 s — "^Qk St/tLT^S. 123 (a) M&l^T, 

•^^^/u^ntz. 1 k , Q k s ^ Steffi* a e /<? 

I^^-Y^r^ K£ "a" cos (o) S /2) t 

Xmod (AO, tc) C^^TV-] £3fe5 Q ^GOil-fr, 

ff-grS^i-*^ h;M3, 123 (b) \z.7f;£ti& a 
[0007] ^ h/u-&j*#«:i 7T-i*, *lHfg*cS: 

rr6 a ^ofc^fci^ , h/^js^ai 7^, 

• I C I I #*;*ffi<Z>»-& 

xHci + sign [ci] - Icq 

Y 0 = S I -h s i g n [C I • CQ] ■ 

• I CQ I #**:ffitf>4B-& 
Xe-CQ+s ign [CQ] * I C I 
Y0=SQ+sign [CI - CQ] ■ 

■ I S I I 3&4**ffl<7?»-& ' 

X 0 =C I + s i g n [S I • S Q] • 
YHSI+sign [SI] • I SQ 

■ 1 sq 1 frtkxm<vm^ 

X0=CQ+sign [SI ■ SQ] • 
Y6=SQ+sign [SQ] • 

5:i:^IIU\ fiiae^t^i, 5K (i> ~ 
(4) (cA^^tu5i k * Qk £>tetf^ Aetc^cr^ 

[0010] ^^y7M¥t6ii *tyrffifflt£ 



<5 O 

■Ul-CI + sign [CI] X I S I I (5a) 
- UQ = CQ + s ign [CQ] X | SQ I (5b) 

*£*] 

• U I = S I + s i g n [SI] X | CI | (6a) 
•UQ=SQ+sign [SQ] X | CQ | (6b) 
[0008] 123 (b) OfllTMi, ^IflfC^^ 
h/^g^tBiPjff *S X t>fi^7t#, _bfE5t (5a) , 
(5 b) £>ib, fflBflfS ^UtelU 2 5 fC^-rfiSfcifcSo ^ 

Steffi ft £ urffl^^tiSo ^^^w^^«9ii, 

f&#S##fcri$;h,;fce>, I C I | , I CQ I , I S I * 
I , I S Q I <7>rtO*;Mttt£jSC"t\ J^T<7>5£ (7a) 

- (7d) j&>fe*>f s >^*attiS£«ft#v (xe, Y 

6 ) £r5*t#>, ^rtfX^ f>/Uft t a n" 1 (Y 0 /X 0 ) 3&> 

b a 0 ^ira-r^ ctor^-f s ^yn$i^&9t$. n 

Hff-i-C, S^3?£ri£;ft,£N s [v^tf/U] Pflfi, 
y ^ffiffiWJW^ffjfcfe-r, *>S^-f ^ v Steffi 4r«o 0 
^LTAegffifli:, A 6 ^b^-f ^ Steffi**: *r*> 

[0 0 0 9 ] 



SQ | (7a) 



S I 



S I | (7b) 



CQ | 



(7 c) 



CQ | 

(7 d) 

£^|£6 15, #'JxJ;£ A ndrew J.Viterb 
i, Audrey M. Viterbi, "No 
nliner Estimation of PSK— 
Modulated Carrier Phase w 
ith Application to Burst 
Digital Transmission " IEE 
E Transaction on Informat 
ion Theory, vol. It — 2 9 , n 
o. 4, pp 5 4 3 - pp551, July, 198 
StCffittSnr^Sfc^fcSo EAT, ±t23t^CO^r-y 

y7M^6^r, \?\3i&tm'rz>* 12 



1ft 
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tf&kf^ bfElK) <DMf&%^i-o Ei 2 6 tC&I^T, 6 0 
H*4ifi«¥S, 6 0 2I^M»¥^g, 60 3 
i^iil^^^^^, 6 0 4l«i«^, 6 0 

[0011] 4il»fS6 0 1 Ji, Kff-g- 
(Ik , Qk ) £4iSf*U 4m'&<Dm%J&ft"f—# 

Kff ^ (Ik > Qk ) <£> B = t a n 

IMk 1*, cos(modX<f>B, 2 re ) ) , 4 51 fSMg 
<fr\M.3£f&ft*r~$ r QMk I2> sin (mod ( 4 X <j> 
B, 2k) ) T-^£>£;ft£o l^fflfilt»¥W^a6 0 2 
(i, ^ h^T*— i*-?*>5 k = 0, 2, 4, -©I 
M k ZW-tiafc-rZo ■kfz\K&J&ft¥-&}l£^&6 0 313, 
t>f^h^f-^t*fc5k = 0, 2, 4, -OQMk 
SrSp^-fSo #5pMf«6 0 2, 6 0 3J2, fclx.fi 

*^#6 0 4ii, IM k ^^-ftlUfcff , QM k £ 

saass^se o 4 t-h&?)£th&mmm^w&<o\iL 

[0012] d2 7{C$}#;Uf Sfi^-* v\t^ 

^V'^/l^ra, -OgLV — b9cM<0 "Otc" ^ff|{f-S§-6D 

4ii«jsfe{cs<5< fcae>, tuA^s^tyrfifflii o 

U k (D^-f^? bSl-ftn, 0~2 re [7^7V] COg&K 

^vyfzfr, *lB8fi#( u I k , UQk ) <>4iS 
4 58{&U #J#:Uf ■f§-j&*&fe"F;3*ofcfe, 4atffiF«Offl 

Hfs#u i k ' 6 o 2ic ft^u 

Qk ' *fi3fcj*#¥^b4MS:6 o 3(c 

3s u o" tjf'—^sp co *tyrH4?S6 
[0013] z<D$)w?Lm -g-oisra^ I? #*?£^-r ^ 
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s 

raJB^HJt*»-&"«4:, S 
h-ftix L*9o c<d»£\ Mlfct^Ml^fx. 
^ * ^^oo-rntci: or ^®j#-r^o 71/-^^^ 

^ ffl a* *n fcjritfgfffs 

^ ^ y^ibcfc^, "0 tc " ^mm^<r>\tLm.^^ 
[0014] m&^&9\$, 3ii)i^S7^ibtii*§ns 

;H^— hco 2i#T~ttit)$£iZ>'<—*<'<^ Ffa * I k , Q 

-^^trwM^. *7ti»*j»»JW^« 1 cm, s 

[0015] :nc^ir, y ^ ^ttiffis^v k^j^ 
i&h^7Lhixz> 0 £xt, y $*mm»$:m^ti%2<nm 

*>5«»»^iM/7tit'*D, gJtc^^Tllliy 
30 i&bfcgft I F{f y ^ 1 t^J: «9^>1'I^J 

[0016] *{c±E*ja^iiiii&co»f^s:«w-rs B 1a 

2 9 1*, "0 te" awfs #KJg<?3— 

fc5o 0 2 3 i:fcfc«bT*iJSJ: 5(cS*I*JPS^ixT^S 

ii5r'fc^ **iflt« "0* r-^^ 0 £o-t\ 

gp-fe^-f ^ V^fiCffi^A a^S {0, rc/2, 
re, 3tu/2} (D^-f nj&^ifi^fflSri: 6^^. ^*i* 

5(? y^jnstJ!), ^ti)7tfii^iii 
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[0017] rco^ £ £tftPJ-r-57c#K -#J£ It, A 
9 =0Wtf>flB8fS-§*C, S, U£, H30 (a) , 113 
0 (b) (C^-f 0 H 3 0^S«WJPfi*rlfe$:&^o)t4i-&- 
<7>**lHft-S\ Hi 3 0 (b) ^S«»J|5fiS:lteLfc»^0 

fflHft#so^^ h/^-gte "o" tteK>, JH^(cfi:«-r 

«*I»J|5fiSrM£L)t»^<7>*^^:$ < 45, «fcoT\ 0 3 
0 (a) , 130 (b) K^-r«fc5K, fflR3ft-S|-S£C 
Sr-&fiS"rSfflHft*U<7>»*t>, S«*JHSrJfcLfc»<& 

[ 0 0 1 8 J 

Let 5 £-#*5«JBl ccoj: co 
fcae>, (ago ^lOM^^r- 

^T-#-5*r*jE«<e«W^— ^S:#S*t?co, AGCW 

[0019] ifc8 2oa*«-cii, tHl^^m^Six.^ 

-§-fc£ 9 y Tffi+l«^flt££fr/.fc 5 * h 

[ 0 0 2 0 ] ^<7>*Ktt±lE(0|«jaS:Wft-*-S)t*5)fc* 
£jh,fc*><z>T-, y S^ififflSK J; or jgffifW PI £*t*i 

HK, * hff#os(S ^ ^ "o 

[ 0 0 2 1 ] 
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+ y rffiffiji*#aa*36^+ y rstfam**^^ 

10 [0 0 2 2 ] SfcHK, y TttfflJi^ftte, A* 

[0023] s^ek, y b# 
[0024] *fc5EK, y rffifflji^ftii, A^? 

[0025] tfciic *v v rmmm^&te. ?<< 

5^ [0 0 2 6 ] *7tHK, ^^^ffiffi PJH*tii¥* 



u 

[0027] ^fcHtc y rttffljt^^Stt, s# 

i/Mi»±U:ft5 H4ffi#^SfeL)t £ LTfeti*^Tff 

J: Steffi fcfcJJHffii: Lr«IK^oMl:ffl^5 J: p 

[0 0 2 9 ] S A^?m 

!£3fcffiHfS#^l^ffiffiHf&#^^:ffl^ri?*^ O £ 

^Tff J: Vm^^t^? s( Z v Steffi SSrfr-b^i-fir 
ffi$iJ$)£fT 5 J: 9fcUfc e 
[0 0 3 0 ] £fc^te, if^^y^ffttt, A^ff 

ffi3r3t£>S^-Y S ^ftffi*ffi tttlffiSE 
^Tff-^tcJ: 9|?ffiL^-< S Steffi n 

[0 0 3 1 ] ttllc, S v^S£3MS:I3, A A ft 

co# Steffi « ttifS * & ^^r-ft: L x co A > b teffi ft« 

[0 0 3 2 ] y Tttffi*g^«a*&*iji 

^Tff^^ffi^tS £ co^r-v y xfc*g*t ^%f£^m 

[0 0 3 3 ] ifcJEtc, *J»*KU*Lr»btiStBW 
[0 0 3 4 ] 
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[3§^<7>l^60^] 

teffi*££f3, fi«*JPfi$nfc "On" ffiHfS-§-Srffl^r 

l/^flttfctt^*, l3f^^-^-F (UW) ^ffi^ 
[ 0 0 3 5 ] ^oiiltojgffitc^ws^^ y Tffiffi*^ 

h <7> 1 / 2 OjSJR^CO^^ ^ COffi ^iHH^T 

WPl^tufc "o tc w Sffilfa-e-i:, v-v^^u-— h co l / 
a*SrWffitiH«*i: UTtii*-r5ttHffl[»lli^«4 a 

*r^-fPffiffiBatfc»ft*i:S:tli*i-S U#^ffl[fcfc«^«: 

12^, iffs?*BBaft#^^^ h /u*^Daiss*a has 

HJ: 3&>o|^ffifflHff #co^<^ h/^-g^f^ffiffi 

tlHfa-g- (iHjtfflMft-g-, fc5^i*raffiffiMfs#> <oH 
ffii5jc^, d^^ir, h^ft^S^*offiBfl 
fs-g-^raffijS^, lS^^^o^-^ (+ifc5tM^-D 

ir^ts, *3t(iii:SfffiHfB ^o-^ h^s^scst 

Pffiffi BUB b^^Mi: 5/h^t^»-&fi, iffitfflH 
{f*^^^ffi^{f#^ brtdb^-r^, *fc^l^ffi«Hft 

y reffijs^Mi: Lrm^-f h/^^^i 7 a 

[0 0 3 6 ] Hie, toi^^it, ^fjil^JPl^iX 
/c-<— xsO Kit M^^^aoT, v-V/i? 

5(7 TihV^y V^^T'^-"/<— ihV^y v^^ixfc-<— 



(S) 



If 1 1 - 1 0 3 3 2 6 
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Kit -zirm^x 4mam, $>z>w*m&mmiz.£ 
#•13*^ y 7S±#.K?&>ibtf>*+ y rffiffltisitw 

S Steffi* SrJi^U Pa^T^fctHf tlcJ:or 
[0 0 3 7 ] &tc, i^ifiS©«i«^i^|co^rR 
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[0 0 3 8] ^SftO^ffit 1 !*, 7^^;^W 

fs-g-Ik , Qk C^LT, 5^ (8) — (11) 

-3, -2, -1, 0, 1, 2, 3, ■■■T t *>0, k = 0 

^ [0039] 
[S*2] 



C I k = ( 



IjXcos (co s /2) X (j T/2) ) /N 



j = k-2Ns-H 



CQ k = ( 



QjXcos ( W| /2) X ( j T/2) ) / N 



(8) 



(9) 



S I k - ( S IjXsin (o) 5 /2) X (jT/2) ) /N s 

j"k-2Ns+l 



(1 0) 



SQ k = ( s QjXsin (ci>./2) X (j T/2) ) / N s 



(11) 



[0040] «tor«"fflB8fs-g-(i, c k = (c i k , c 
Q k ) , S k = (SI k , Qk ) P#P^:#ft 

[0041] S2^««r-iB ufcj: 5 s > 

«1AN^ (0, */2, tc, Zn/2}<nfomz. 
Hfit, iP^±IB^ (8) - (11) tc&^T, k = 2N 



s - 1 (d*5«tS#*iBaft#C2Ns-l > S Ns -i^^X.^ 0 
*Y S ^4fc*l*A 0 {0, tc/2, rc , 3tc/ 

2} <7>i6«fc*>5<!:#, fiffiWJKSttfc: " 0 tt " XWft 

£o &1ZbB& {0, tc/2, re, 371/2} <D^m^ 
te^t^ft. tlBaft-g-C 2 Ns-l , S 2 Ns-l 

[0 0 4 2 ] *r-C*HJ6COfl0ffitCi3ij--5*Wr-tt, tl 



(9) 
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^tc/Bt^o ^tC k , S k U^^ffi^r^x.^^^ 
fcfflSr^-ra-frtt, fi&*#J4:li]«, fflHfflCk , S k .£r 

tfc*S!#«l 2i3, *lB8ff#Ck , S k co*-^ hA-ftfc 
SU*^lttt:8l, ^<7>e*£ftiJ»ff-f§-AC, ASi 

»ff-fg-AC, ASCS^^r, til^ff -§-c k , Sk3&*b 

Mttigj^l 2b. h/^J«¥«l 7 a C0»f^60g¥*ffl 

[ o o 4 3 J C#>tc L#v^ffifcfc»^a i 2 li, tlBSffl 
C k , S k h/noS£Ck , SL k J^T^sC 

(12a), (12b) T-3t^5o £*U3 2*088, ^JD 

C L k =/* (C I k 2 + CQ k 2 ) (12a) 
S L k =/" (S I k 2 + SQ k 2 ) (12b) 

[C L k ^ s L k ^a-ao 

•UI k -CI k +sign [CI k ] 
■UQ k =CQ k + s i g n [CQ k ] 
[C L k < S L k COm^l 
•UI k = S I k + s ign [ S I k ] 
■UQk =SQk + s i gn [SQk ] 
[0 0 4 6 ] ^fcAC^I "1 " , AS^I "0" 
£>»#f*, U k =C k tl,, A&ffim "0" , AS» 
31 "l" 0>4§*tt, U k =S k £t-6WI»£rfTft5o #J .70 

12 3 (CT^-r "Ott" ^P{f -^^t A 6 =0 0^^ 
S >-^^S«-f «^jT*{^i3 0 (b) X^£ 

ttm7£mm<n&1£&*kcz>&. *HJS<75fl?l»r-(i:, fit 

x, k = 2Ns-ioM(:io^r, «as i o o%<7>$k 
$r*AC^^i "i\ "as" isffta® "o" 

c = e s^So 
[ 0 0 4 7 ] rcoj: 5 K^^Jfe coalite, SffiftiJIsiSrJfc 
Lti^CAe= (0 } re/ 2, re, 3re/2}i£fgT* 

££ 0 *l?Jfitf>»fl»£*5^T, Ae = (0, re/ 

2, re, 3 re/ 2 } ffi»£/.£^*-3-ff>#) £ IT, M 2 7 

■^C k , Sk h^*ttL£^ffi* c = 

e s ll3tc^-r J: 5 (-fflMfS-^Ck , S k R 



(13a), (13), *>5^f*5£ (14a), (14 
b) £rffl<^t\ CLk , SL k 

CLk=max (CIk, CQk) (1 3a) 

SL k =max (SI k) SQ k ) (13b) 

CL k =(CI k +CQk) (14a) 

SL k =(Slk+SQ k ) (14b) 

rnbttm*stfc«, *fcttj!jD*^tfc«iiiiis^*jS;i?# 

[0 0 4 4 ] CL k l:U^i«c £2rfcfcRLifc 

»jffiift#AC^tii*So WJWfflr#AC(i, c 

L k ^f C * J® " 1 " CL k <£C ^3® " 0 " 

srm^-t-So ra«f^ sL k £L#i/Mfi£ S 

S L k ^ c s *fel&3® "1" SL k < e s »S 

"o" zmx-fZo *)t, ^n*bb#i^ffl f c , * s (a 

[0 0 4 5 ]^n^^tl7alt AC, AS^ 
*(C»3® "1" C0»&, feS^liAC, AS2**K»3® 

"0" cr>»-&tt, it (15a) , (15b), 

(16a) , (16b) &Jfit^T*IB8fa#U k £3£#> 
5o r^liite^ffi[IIK^iD»lHlK^«rit*tt5o 



x I S I k 
x | SQk 



(15a) 
(15b) 



X I C I k I (16a) 
X | CQk I (16 b) 

m^mxn, '&&m<n& 5(c a e = {o, re/ 2, 
re, z 2} &m^te^x*^ v rmm^m&£ 

(17) tcj:oT, ^--Y y r^i^ <i>k " ^r^ta-r 

^k "-tan" 1 (UQ k /U Ik) (17) 
[0 0 4 8 ] ^(c-<^ h^-&fi5c¥ai 7 a tt, *SB8fS* 
U k tC>Ff*r^ L#tMtt#|fciJ{cJ;oT, "0re"^pff-^- 

•rzi,%^mikm&* fflHff*Uk <^-<^ h^«uL k 

Wl^:, UL k ^ f u #J*SlLfcki&3® "1" UL k 

< € u ia&ufcibifta "o" ^tii^-r-s 0 

[0 0 4 9] ^ y T^^^^6 a (i, 7 U — A^-f ^ 
^^^T "0 re" ^Pfl^-O^N 

Rk ?:^t5o ^rty7^S6a{i, fitliE 1 

8*>tliia 2 6co3*>HBlHlKt?^$ns=ar+ y 7B4?S 
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B#«^s^r-fc5o y TtiLftmm^&cs a * 

"0" frh "I" tC^it (EP*>, UL k 

u LfciHfeoPSlSOk = q fc&^T, tiBSff-S-u 

SI 2 6T-^Lfc4««&tcS<5< ^5t^(Ct), #'JxJ5* 

■V y Tlf^^rxt" , ft ^S^R G S 9 4 — 5 9 (Cfsm^ 
[ 0 0 5 0 ] 5S1R^S7 a 15, #?#;Uf # S Wj&* "0" 

frh "i" (c^-fbbfcia:^:os#^r*^^ k - q o^/f 
tf, y rteti*t«^ife5 a a>ib<z>fi-f§- (Epfe, <*> q 

6^<b<7){f-*§-<f> R k SraUR-TSo ^&#J£9i5, 31^^ 

S7^?jtii*$ixs4r * y rffitifs # (<f> Q " fcsv^ii 

<J>R k ) ^^T^-^O- KlS5Rf5 (Ik , Qk ) 

[0 0 5 1 ] 04 ICt^-T J; 5 (d, ^ h^f UL k 
T, ✓ * — * f> ft ^O^fe §H«5 \Z.th%> "Off" Sflfgf^A 

^J^ix^^, ^ h^SuL k I5*:# < , 

^(D^i? h^ftULk fefiS^T-r^O^r 

y rtetiji^ffi^q i^i5/h£<^£ 0 «to 

^^-^Sri^^y y^f5C^(cJ;51M^§ 

• I C I k I fl***:^*^ 
X 0 k = C I k + s ign [C I k 
YOk = SI k + s ign [CI k 

■ I CQk I &M>Xm<DM<£ 
X0 k =CQ k + s ign [CQ k 
Y0 k =SQ k +sign[CIk 

• I S I k I ^ft^fiot^ 

X0 k =CIk+sign [SI k 
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tilth 4> q " ^n£l&i5U q '*r*J#HB£U 

a- K. v--t K^-Y^^J: 9 , ^^yrffitlffi^ffl 

[ 0 0 5 2 ] i(DJ:5ic, *««{c*3(+S1tH*«, * 

«<7>iEa* "o n n mn^zm^t^*^ y tb^^ii 

[0053] te—m<oMmz.£ K> , M o tc " K 

tiSj^^O^r-Y y 7fttlOfiv ? s' ^, ^^^^7^-^ 

J(9 [0054] ^ -Y ^ >^#^^8 a 15, *i f^tS? ffi^ 
S4aT^^btl^i^ffC k , S k Srffi^T, n± 

TF-ttzfr, ^ -Y ^ y^SifS 8 a (5, ff^SWco 
"0" "l w ^co^-ftii:^:(D^rfl{c^a*j-6^^ ^ V 

a <7>s¥*ffl3te»f^S:*-4-o ^-T ^ >¥n*k^&8 a 15, 7 

^ -r^fc^, &$i&\tmmz. > nmm-^c k , s k 

$ >>mmm%, (is a) - (is 

d) &ffll^TfTft5o 
] • I CQk I 

*CQk] ■ I S Qk I (18a) 
] • I C I k I 

• CQk ] ' I S I k I (18b) 
■ SQ k ] ■ I CQ k I 
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Y0 k =SI k +sign[SI k ] • | SQ k 

• I sQ k I ^m^mcom^ 

X^k =CQk + s i gn [S Ik 
YOk = SQk + s i gn [SQ k ] 
irr^'f =■ ^ifn^Scs a tt, UL k ^ e u &ffi1t 
k = q M*5^T, fS-f* (X6 q , YO q ) 

:oStii^^ * v^mis, #s^fi*sw<z>i:fe_h3&**3 
t>, s Steffi "otc m SH«*afs *fcfr^ 

[0 0 5 5 ] Hfd, £4fiftlJF&£r% Lfcgft ft #<Z).T/ 2 

^CUL k ^fu *SSfc-rB#^"Cfc5 k = q ld*5^T, 
SlTlSLfcftlJ»W#AC, AS^\ *{C»3® "1" , 
tMi»31 "0" -ffeSa-frlS, iifExC (18 a) **ib itf 

(18d) &m^X?<< Z v^firffiSrft^-rSo 
UL k > fU £ffi£:t"0#^k = q KllJo^T, AC»I 

"1" AS«I "0" (Bp*>, *IMfa-g-Sk 

v^ffitlJi^^fflt^&^J: 5t-, ±SE5£ (18 a) - 
( 1 8 d ) CS Ik = 0, SQk = 0 £rftA It A 6 
t^5o UL k ^fu Sr*fc-T»^ k = q fC*5 

t^r, AC^I "0" AS« "1" (gp*>, 

ft -§-C k £^-f S v^f£*l*f^{d£H^^£ 5«-, ±IB ^ 
5£ (18a) — ( 1 8 d ) CCI k = 0, CQ k ^ 0 ^ 

[0056] 119C, {f&±=£& 8 a 0«J« 

^Tjk-to HHc&t^T, 8ltt "o" 8 

£>5 0 "0"f^S«?»8 1tt, *JfflIfB*AC, A 

s<oa&3H!3&**tc "i" . fcsi^tt "o" jfeb, A^?r- 

^5^"^ (C I k , CQk ) £ , X — ^ (Sh , S 
Qk ) ^^^t^Mt^o W»fS*AC^»3® ^ 

"i" , as^SI "o" ftfc* A^-c-&>6^— ^ (c 

Ik , CQk ) ii-^i^fcb* U 7*—* (SIk , S 
Q k ) "0" fcSE«lttii*tSo iS?(C#J««-§-AC 

a*i&Jl "o" , a Sottas "i" &<b, A*t-&5^- 

* (CI k , CQ k ) J* "0" CSltaJAl, V s - 

* (sik, SQk ) i(fe^ffl[«« 

2 12, CI k , CQk, SIk, SQk (O&f — 

jte^j-fitsft*^*^— I ci k I, Icq 
k L I s i k I , I sQk I ort, **ffi*^-r-r--- a? 



j?ll- 1 0 3 3 2 6 
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(18c) 



SQ k ] • I CQ k I 
• I S I k | ( 1 8 d) 

ft J; oT^l (18a) — ( 1 8 d ) 1 o£r 

3l«U C I k , CQk , SIk, SQk <n&*?—? 

t , mttmm&ztiiz&y*-* l c i k I , Icq 

k I , I S I k I , I SQk I *r£H^T, (X6 k , Y 
0 k ) ^3R^^ 0 ^LT, it^SWiaot, UL k ^ 
£U«:Sfcf^T-*5k = qOf-^ (X0 q , Y 
6 q ) ^b, Ae = tan _1 (X« q /Y6 q ) 

tH*-fS 0 n s/^»ffi3MS:8 5li, A 0 ^A 

ibm-tP* $ >- Steffi WJSiSrtT 5 o **3, i§*IfrJ(5££:Jft 
Lfc^ff ft f©T/ 2 v-v^/u^ia^co^^^tcj: 

^ ^^ffiffi^WS^^tSrWS-rS*^ (HP 

^B±fS8aic:*5^r, r-^M^8HWIi: 
ft!? , ^ (CI k , CQk) , (Sl k , SQ k ) 

t w ^ ^ft^If 8 2 I: S J: 9 

[0 0 5 7 ] t^^7^A^^^W«ft» 



'^.AfcffifciftSfcit), ffiHfS-g-U< 



+1 <f> " ^(itfcffl/F5t*tt^^u:So dix^:, H 2 3 fc^ 

3 (C^^n^^-r y TMSrflft <f> 1124 (a) tC^^ 
tt^^Y ^ ^ ^ffiffl 16 A 6 T-SfS tt:/4<A 
6 ^ 5 je/4 Sr«tfc-rs#Ji, El 2 3 «Cl^$ixSffiB8fS * 
S, Ctf^^ h;H3Ajft-#*>9 , 124 (b) (c^^ix 
6tl^ff^U^^ h/^f^^7v ; 7y^^fS]< 0 HP 

ti/4 < a e ^ 5 tc/4 zmtz-tm^, ^tyrt 

tifttt, (<f>-7u) ^^rv^&t?, ZrtiEkm?&4>5 

[0 0 5 8] *»flF^t«:ffl^7tQ 
PSK (DQPSK) *r*C0#^, ^t!)7W» 

y TtiLftfn * (<f> q '«>SlMi*Rk) 
ffi*JfiUfc«T?, *tt«-S-S:tf**.tf J:^« % 

[0059] — mm^D^t^mn^it^m^^^Q 

/flOgE*DA** — V£ LT, 3. — — ^!7— K (UW) 

dCD:*§£\ ^.Jx.^^.--^ !7- K (UW) ^ffi¥J& 
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Rk ffl^tf-^s:ant5i*fcra«ia 

$Sl 3fC*3t^T, y Tffifl** {<f>, ^ + tc/2, 

$ + <f> + 3 tc/ 2 } -fttfc»-&(c:Sfs 4o 
-i/t&m ft <z>tlH*3jtai>5 r ^ t**fettj-**sr i:^ 

C3t*iIEfit = {0, -re/2, -37E/2} 

[0 0 6 0] J£A_LoJ: SS^fflilcisttsaH 

S«j«{c*5^t, S v Steffi *KBB«fc< 

"0 k" flft^oTt), ^/^tH7 

<z>2fflF«>J3&»^»f1^5jti^ v-v^Vuu- 

MH z £ i^l^^fei^^X-MCjo^T, ffi*H*tt;b<Z> 

HJ&ffc!? , CMOSy-h7l/>f|:«t5LSHbfc$ 

[0 0 6 1 ] £ C^>"t?±a5t7>|gjfi<7>?g«8li, QPSKI 
i*^^fA|:o^TRWLfc^, BPSK» 

[0 0 6 2] (Ik, Q 

k) &at>£tiz&^<o'&m»ift&<omf&i*. H20fc 
^i-j: 5^asH*ns 0 ffiffl«a^S2 4ii, y^i 
i {cj:ora*i»jffi*tLfc i Ffs &t*h* -<-^/o k 
*fctift#e (t) ^rMt^o Mtc, t^yym 
3I3\ e (t) £ 2fflF;i— if y/znr, teffl-r— 
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k =cosOk, Qk = sin6 k Z>o £Xfe<D 

&mi$, *f—9 dk , Qk ) *ffl^r, ±isb:x«k 

ffi2JKI*o«IB*t>l^«*«jS;SHfcJ: f? , tetltiMR-? 

[0 0 6 3 ] 11^12. ^CO^^OIUSCO^II 2 

li, fflB8flfi»afc4i|ifi>r v^/u^js;^ (i ir) I7^f 
W^sil^ir, q p SK^M£rifz/<-^ hff 

jc" SfSfa*£ffl^Tfrfc5o H 5 12. *HJ£ ONIRIC 

H-^fcSo a*, s b ttdr-^ y rtt+nt^^s, i4i* 

[0 0 6 4] z.<DmM<Dmm\z.j$tf&**vTm$mm 

wjps^nfc "o tu" &mm%-t, ^>#;n/- h^i/ 
a**p*s*iBa«#^ urtii*-*-s*aBaffi»tti^S4 b 

[0 0 6 5 ] ±xE*J*HJfeo?»«6 2 coIP^oii 

Ka*ft-§-lk . Xt/Qk £*#6o tiBaffl»ttl^®4 b 

fi, j^t^xC (19) — (22) (D^m^m-t I IRI 
y^j^^irm^x. «HfS-§-Ck , s k *^t±i-r^o m 
U, k= — , (C, -3, -2, -1, 0, 1, 2, 3, 
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h<nt-tz>» £fca (<i) i^-saiflMIST-fc B , Ns 

[v->tJOU] O^flC^fSI^fi, a= (2Ns 

C Ik =C Ih Xa+Ik Xcos 
CQk =CQk-i Xa+Qk Xcos 
S I k = S I k-i Xa+Ik Xsin 
SQk =SQk-i Xa+Qk X S in 

[0 0 6 6 ] fi^f+Wffi^til^S 1 4(2. h/U^C 
L k £^ hA-ftS L k *3gJKJ^fl8 1 ^ (12 

a) , (12b), *>5l^tt, « (13a) , (13 

b) A\ * (14 a) , (14b) (aot^^o EP 
-tb2m\Bl&, *d3£[hI^£ tfc«lHl"a&, *3tJ*fcfc«IaI», * 

flDL k j^t*^ (23) tcj:or«»[siK"t?**!> 

DL k =CL k -SL k (2 3) C^l»lDL k 
[C L k > S L k 

• U I k =WC k X C I k + s i g n 

• UQ k =WC k XCQk + s i g n 
[C L k < S L k <F>m^ 

• U I k =WS k x S I k + s i g n 
- UQk =WSk XSQk+sign 

"Otu" ^Wf#ic#LTt>, Baft tu k <7> 

&co£Q«f;i, HJfe^lfti £H3«T*>t>, L#^ffleu ^ 

<5 o 

[0068] mm<D&m2tz$si>>x, mmmm&M^tz 

^Mt5o Ep-^UL k S fU W:fMt^5k = 
q {C&l^T, J^T^S^ (181a) — ( 1 8 1 d ) fC^ 
"TJ:5K:, l^#<tlwc k £ffiB8«#Ck S^tt 

- wck x I c I k I frMt^MnMS 

X 0 k =WC k XCI k -hsign[CI k ] XWC k 
x | CQ k | 

Y B k =WSk X S I k + s i g n 
[CI k 'CQ k ] XWS k X | SQ k I 
(18 1a) 

•WC k X | CQk I ^**flt(7>4B-fr 
X 6 k =WC k XCQk+sign 
[CQk ] XWC k X | C I k I 

Y 6 k =WSk XSQk+sign 50 
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- 1 ) / 2 N s I^^^t5 0 

(o> s / 2) X (k T/2) () 
(co s / 2) X (kT/2) () 
(cos / 2) X (k T/2) () 
(co s /2) X (kT/2) () 

a>6>, IMftlWCk , WS k ?:^6o S^-ftitW 
Ck, WS k i*, DLk 3&«JEC0MS:^-f WCk 
>WS k *r, Lk ^<^ffl^-r#-&fi, WC k <WS 
k 5 o Wx.liDL k >0 2*j*&Lfc 

fe, WC k =DL k +1, WS k =1, DLk <0tf*J$; 
&lsfzb . WCk =1, WSk = — D L k + Ul> L 
k = 0frf$3L\-,t'b. WC k =1, WS k =l^t6 0 

[0 0 6 7] 17b (2, AC, A S 2* 

**C»3® "1" fcS^ttAC, ASJ&**K»3g 

"0" CO^iS, I»Ol^»tll¥Sl43&^(OW 
C k WS k 5£ (2 4 a ) , (24b), (25 

a) , (25b) rcs-5i^r*iBa«-g-u k 

[C I k ] X I WS k X I (24a) 
[CQ k ] X | WS k X | (2 4 b) 

[ S I k ] X | WC k X C I (25a) 
[SQk ] X | WCk X CQ (25b) 

[CI k • CQk ] XWS k X | S I k I 

(18 1b) 

■ws k x | s ik I a**;*:ffi<7>#<& 

X 6 k =WC k X C I k + s i g n 
[S I k ' SQk ] XWC k X I CQk I 

Y 0 k = W S k XSIk + s ign 

[S I k ] XWSk X | SQk I (18 1c) 
■WS k X | SQk I &M:Xm<DM-£ 
X B k -WCk XCQk + s i g n 

[S I k * SQk ] XWC k X | CQk I 

Y $ k =WS k X SQk + s i g n 

[SQk ] XWSk X | S I k I (1 8 1 d) 

ai2, UL k ^ f U *«fc"r^t?«>S k = q (C£>^ 
T, JbfBxC (181a) - ( 1 8 1 d) *>ib # 
(X 6 q , Y 0 q ) £i3^*L^ 6 q <D% 

[0 0 6 9 ] J^_L<7>J; 9 IC, HJ6<7>?l01B2{C*5tfS«lffl 
SIS, 7 - K 7 * 9 - KS^ ? v /St#KS:ffi ^ 
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2*. BPS K««*^Srffl^fcv'^f AlctSfflrS 5 
[0 0 7 0 ] giOfl3. Z<7>ft9i<Dntt<OJ&t&3 k 

Pistil "ote- &mm^izttL,xmmg.t£* j r»TtiL 
[0071] c<D|ijfeo^ift(c*5{t5^^ y rte+iit^ 

t\ v-V^/W^CD 1 / 2 <7>HIRgf 1 , 1, -1, -1 

JMS*^-** U * Six*: "0*" XHff 

tl:»LT, ^z/tf/umM&i/ 2<omMXi, -1, 
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a ^o&^Jb^r-^v^y 
[0072] ±a?«jft<oaw*^»f^^o^rK 

x^^^yu^ l T-W«»JPS£*U y S *tf«Sl 1 T*16 
«»JPl£n£o 3fcH3t«iR3MS:2te, fi««PS£ixfc: 
S(tiFB#«:lS««fitr, KHMPISnfcafS'*- 
K (Ik, Qk ) ^rffi^-t-^o 

m<Dmm3xn, $4 % i/tf&num&y — fv<s>^ 

i^iQ p s Kffi^ ^ ^ >^^^trt" (W, H 
jWf , fs^a«R cs96-i6o) mmcoj?=$:%; 

«*^*3BfS I k , Qk fr$># 4 ^ ^¥\iL^<nm^/ 

i^8 8 1j:^/^^ML, L LtHJ^^r 

[0 0 7 3 ] *HJ£<7>?ig1BtC*3l^r, a 

^7f,;uu— b<r>m$.m<n? * y$x%>*) , -t^v^y^^ 
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[0 0 7 4 ] :ffl«>lC*BMffigtii^.g:4 cCOltfi££:, 0 7 
tc^-T. H7{:^^ti6J: 5(cfflBafiI*ai^S4 c ft, 
S»^®4 0 1 , 7 sf -^fcB*WJW#«4 0 2 , 

✓■^ KfS-g- (Ik, Qk ) I^LT, jftp L^-^T* 
*>5fS#, s i n (cos /2) X (kT/2+T/4) 
= 1, 1, -1, -1, UTfS # (F I k , F 

Qk) cos (cos/) X ( k T/2 + T/4) = 

1 , - 1 , - 1 , 1 , LTfg * (Glk, G Q 

k ) SrftSo {lb, k=0, 1, 2, 3, {I 
Lws 12. ^>#/H^— h<oja»»Sr f s r-SlS-r^i: 

[0 0 7 5] f^»P^4 0 2li ^-fS^ 

4£*ld«5li^^ifiS^tti$tt<c^#-&, fg-g- (Fl k , 
FQ k ) t. fs-g- (GI k , GQ k ) £^^££^60 

*)t, ^ >- Steffi 

(F I k , FQk ) £iS*Sr (GI k , GQk ) Oft, S 

J&4 0 3I3, v*-^m*«i»#«4 0 2 W^fS-g-^fcS 

(FI k ' , FQk ") £ , ff# (GI k ' , GQ 
k " ) »»2p*Sf (FIR) fcStM* I I R 

k = (V I k , VQ k ) , lOT k = (Wife, W 
Qk ) t lt{U^ 
[ 0 0 7 6 ] tfcRaSlR^Sl 6 13, ffll8ft#Vk 

ft£>*v^£>*lMft -g-S:ffil8f&-S-Uk ^bT31^-r^o 
ro£?fc, 2oo*@^{f-^v k , W k ^<D^< 

[0 0 7 7 ] tlHfS#u k #ffiEmo*!i31i3, SMfi^fl? 
tti fcllllST-fc'K (16) (cj:or3R*SfflB8fi# 

5 o 0 2 2 tC^-T , =*r -V y T4t*l <f> GO "On" SMfS # 

^/S4fa8bl:J:^ ^-Y S ^fcfl^A 6 ft, 
BSW*>»ifi£ fete "0" , &>5tM3 "tc" kLiRflrrs 

ins tc^-r a 0 **rr5^*r s v^* — ms, 

m««ttS:^-r»a "o" H9t»», ^f^v^to: 
ffln»i«fTL k (*i^»ttifis:^-r»a "i" 
^&£-rz>o ms<Dmx-n, sn^S4 o 1 tcss^r, 
mmmmzft^ "ok" swift* (u , Qk ) c 
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os (cos/2) X (kT/2 + T/4) =1, -1, 
1, 1, LTfs-g-Fk = (FI k , FQk ) 

sin (cos/) X (kT/2 + T/4) =1, - 
1, -1, 1, ■•■£HI|?LT{f#Gk = (Gl k , GQ 
k ) ^Ho 7 5 -^tti*ftlJ«l#S4 0 2li, T Lk tm 

mrnvtm^^-rmm "o" ^fcsfc*j>, ff*F k , ft* 

G k O^TC0v :f "^^¥^{t:^4 0 3lCffl*t5« 

[0 0 7 8 ] 0 9<Z>#^t>0 8 0>#^£|iJ«lC, JUS^ 
^401 (C*5t^T, ft f Fk = (FI k , FQk) , G 
10 k = (Glk, GQk ) A e = o r-#>, ( I 

i , Qi ) , ( I 3 - Q3 ) ( I 5 , Qs ) , ■■■IS* 
Ty^^t^y is? lt# bnfc— ^S*If-±i« 

j»^IH-rSo H 9 tc^o^r^— ^ttJ*#Jt»#S4 0 2 
3® "1" XthZ>tL#>, kdHWft^fs-g-Fk , G k Tt'itS: 
^ F k , G k (i, 

[0 0 7 9 ] «f^4 0 3il :oj;5/j:f- 
*WJ»#S4 o 2^bofS-?-4r5p^t:L, fflB8ff-§-v k 
= (v i k , vQ k ) , ^r^Wk = (w i k , w) ^rtb 

^t5o ^CD£?{Z, T L k d5»3S "1" t'^>5l^ 

^84 0 311 B l o o J: o \zMf&£i%Z> 0 Hi o 

(a) ^^i-5p*S^^»4 0 3f3\ -^J^ltW^ 
^^/U^^ffi^f'^-a-O^^r-^ I? , 01=, 4 0 3 1ft 
y^/I-ff 4 0 3 2 a, 4 0 3 2 bft-Y 

J(7 ^^18ttt©'>7^^^, 4 0 3 3 a, 4 0 

3 3 b JijDjS*"0fc5 o '>7^^^4 0 3 2 a, 4 
0 3 2 b^tl^, "0 re" SlHfS#Oft$^N s [v- 

v^vn o^^, n s ^its. >r ^fs#±ja^ 

t4 0 3 lll TLkW "l"T^6i^ll k2* 
ffigoWC, ffta "l" ifet?, MflWI 
{c»31 "0" £*5>f * — ^VMI fEN k ^rtb^-r^o 
t l k "o" r*^^>^^, E k ii#(ca&3® 

"0" (Dm^&ttiJj-f&o is 7 h 4 0 3 2 a, 

4 0 3 2 bii EN k ^f&3® "1 " ^r^Ufcb, v-^ h 

ik , Qk w-mtt&mkz.m^te^o 

[0 0 8 0] ^fc, I IRl7^/^^l^I^O? 
^^4 0 3(7)Mli, B10 (b) <z>J;5{^£n 
-So 09 1 0 (c:J3^T, 4 0 3 4 

a., 4 0 3 4 b (4^D*«, 4035a, 4035b (3D 
7!i^y7P^^, 4 0 3 6 a, 4 0 3 6 blifg^T* 
£>5o ilOC/^fl IRl7-f/^t), — -?M% 

tEN k (Cj:or, ft^WJW^ttSo EN k 3&*tt® 

"0" OP#ft, ii^K^tcJ: , A*fi*ik . Q 
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" i " ^^bfc t>, D7y^7D5/y4 0 3 5 

a, 4 0 3 5 b(D»^S:ffJii (t*^^^^ — ^) 
[0 0 8 1 ] 5 *»f^«c: J: 9 , ^ffiffi 

6 (Flk F Qk " ) ft# (Glk ' > GQ 

') ^rtfflir¥i§{^m\ Sv^tttll^JH 

ft-§-Vk = (VI, VQ k ) , &u<w k = (w i k , w 
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